ABSTRACT C.NTONI, C. (Istittlto "P. Stazzi," Universita Statale, Milan, Italy), L. R. HILL, AND L. G. SILVESTRI. Deoxyribonucleic acid base composition of some members of the subgenera Betabacteriumn and Streptobacterium. Appl. Microbiol. 13:631-633. 1965.-The base composition of deoxyribonucleic acid (DNA) prepared from four Betabacterium strains and four Streptobacterium strains was determined. Per cent GC values (guanine + cytosine/total bases) of the DNA were evaluated from the "melting-temperatures" (Tm) of the nucleic acids. For the Betabacterium strains, these values ranged from 44 to 51.5%o GC, and those for the Streptobacterium strains ranged from 43 to 47.5% GC.
The taxonomic division into these two subgenera is not, therefore, supported by these findings.
Analysis of overall similarity and analysis of deoxyribonucleic acid (DNA) base composition represent the most recent techniques applied to microbial systematics. Results obtained with the second of these two approaches were recently reviewed by Marmur, Falkow, and M\Iandel (1963) . Given the economic importance of lactobacilli and the unsatisfactory state of their classification, it is rather surprising to find that data regarding DNA base composition of these bacteria are scant. Only two Lactobacillus species appear to Orla-Jensen (1919) . According to the classification proposed in Bergey's Manual, they belong to the family Lactobacillaceae, tribe Lactobacilleae, genus Lactobacillus. In common with most European authors, we adhere to the classification of Sharpe (1961) , derived from that of Orla-Jensen. The strains used in the present work, received as lyophilized cultures by courtesy of E. Sharpe, are listed in Table 1 ; all are strains deposited in the National Collection of Dairy Organisms, Reading, England.
Cultivation and DNA extraction. The organisms were subcultured into M.R.S. broth (Sharpe, 1961) in 500-ml volumes contained in 3-liter Erlenmeyer flasks. After 18 hr of incubation at 30 C, cells were collected by centrifugation. Lysozyme followed by sodium lauryl sulfate was used to lyse the cells. This technique and the subsequent purification of DNA from cell lysates were described by Marmur (1961 (Silvestri and Hill, 1965) .
Tm values are linearly related to per cent GC values, and, in the present work, the latter were calculated as described by Silvestri and Hill (1965) .
RESULTS AND DISCUSSION
Tm values and per cent GC values of the eight DNA preparations examined are listed in Table 1 . Base compositions of Streptobacterium strains ranged from 43 to 47.5% GC. However, the three L. casei strains had very similar values (46 to 47.5% GC), whereas L. plantarum was appreciably different (43% GC). Cummins and Harris (1956) found that this homofermentative species of Lactobacillus was different from all other Lactobacillus species they studied, because diaminopimelic acid was present and aspartic acid was absent in cell-wall hydrolysates. Its DNA has the lowest percentage of GC found among the strains examined here (see Table 1 ). Though the present results refer to only a limited number of strains, they indicate that a distinction, on the basis of base compositions, between the two subgenera recognized in traditional classifications cannot be made. This finding seems to us to be important, for it mav account for the difficulty encountered in identifying fresh isolates with one or the other of the two subgenera. The division rests on the products of glucose fermentation. Betabacterium produces C02, whereas Streptobacterium does not. In view of the present results, our opinion is that this monothetic division (Sneath, 1957) yields artificial groups.
Both the previously reported per cent GC values for lactobacilli differ considerably from the present findings. L. bifidus (56 to 58% GC), however, was not considered by Sharpe (1961) to belong to the genus Lactobacillus, and Davis (1964) further suggested it to bean intermediate between lactobacilli and corynebacteria. Per cent GC values for the latter genus range from 48 to 58.5% (Bouisset, Breuilland, and Michel, 1963) . The other reported species, L. acidophilus (38 to 40% GC; Sharpe, 1961) , is considered to belong to the subgenus Thermobacterium. Again, it is interesting to note that Davis (1964) considers L. plantarum to be the most primitive form of bactobacillus and to possibly represent a phylogenetic link with Thermobacterium.
The finding of considerable variability in DNA base composition among the relatively few strains examined here, and the differences noted with previously reported compositions, suggest that this approach to Lactobacillus taxonomy is worth investigating more thoroughly and that it will probably yield fruitful results. 
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